Abstract. The practice of freight and passenger intermodal planning at seven state departments of transportation-Alabama, Arizona, Colorado, Florida, Louisiana, Mississippi, and Texas-is assessed through analysis of previous studies, long-range and short-range plans, organizational structures, surveys, and interviews. Respondents from state DOTs, metropolitan planning Goetz 2 organizations, rural planning commissions, transit agencies, public interest groups, businesses, and consultants were queried on a range of topics including leadership support for intermodalism, effectiveness of planning processes and implementation capabilities, adequacy of funding for intermodalism, coordination and communication between and among relevant organizations, and provision of a range of transportation mode choices. Additional information about best intermodal projects in each state was also obtained. Results indicate that these states have made some significant strides in adopting an intermodal approach to planning. All seven have altered their organizational structures to reflect recent changes, while a review of statewide plans reveals that each of these state DOTs has produced long-range, short-range, and specialized plans that increasingly reflect an intermodal orientation. Survey results show that the overall intermodal orientation of two state DOTs (Florida, Louisiana) was rated between "to some degree" and "to a great degree", while the remaining five state DOTs (Mississippi, Alabama, Texas, Colorado, and Arizona) were rated between "to a little degree" and "to some degree" in intermodal orientation. Specific intermodal projects, public participation, and coordination among agencies tended to be rated more highly, while funding for and state DOT attitudes toward transit, bicycle/pedestrian, and intermodal connectors were rated much lower.
INTRODUCTION
This paper reports on a research effort that evaluated the progress that several state departments of transportation (state DOTs) have made in implementing intermodal planning initiatives called for in the Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991 and the Transportation Equity Act for the 21 st Century (TEA-21) of 1998 (1). 1 The ISTEA legislation in particular signaled the beginning of a new era in transportation policy and planning through its explicit use of the word "intermodal" in the title. This usage was intended to "bring the need for intermodalism to the forefront of the nation's transportation and economic debate" (ISTEA, 1991) . More specifically, ISTEA introduced several innovations into transportation planning practices including:
• increasing flexibility for state and local governments to redirect highway funds to accommodate other modes and modal connections;
• directly linking transportation planning with air quality planning;
• enhancing the role of metropolitan planning organizations in regional transportation planning;
• broadening the goals for transportation planning;
• increasing the number and variety of stakeholders that should be involved in the transportation planning process.
ISTEA also specifically required state DOTs to adopt an intermodal approach to transportation planning, as reflected by their long-range and short-range plans, their resource allocations, and the characteristics of their planning processes. State plans and programs are required to develop systems and facilities "that will function as an intermodal transportation system for the metropolitan area and as an integral part of the intermodal transportation system for the state and the United States". Transportation Institute (ITI) and National Center for Intermodal Transportation (NCIT) that examined transportation planning processes in Dallas, Denver, and Phoenix (Dempsey, Goetz, and Larson, 2000) . That study identified significant differences in those processes owing in part to the role that state DOTs play. Accordingly, in order to understand the degree to which intermodalism is being achieved, it is essential to consider the ways in which the state DOTs are developing plans, allocating resources, and working with stakeholders.
This research effort involved the collection of data from each of the seven state DOTs in the form of long-range plans, short-range programs, more specialized plans, and organizational structures. Additional data were obtained via personal and telephone interviews with leading experts in each state as well as e-mail questionnaires regarding the degree to which freight and passenger intermodal issues are being addressed in statewide transportation planning processes.
Further insight was gained from reviewing the literature on statewide multimodal and intermodal transportation planning. Analysis of this information enabled us to determine the ways in which the goals of ISTEA and TEA-21 are being met, and to identify examples of best practices in implementing intermodal transportation planning activities within the seven states included in this study.
After an overview of the historical background and relevant literature on statewide intermodal planning, a brief description of the data and methods used in the study is provided.
Results for each of the seven states are presented in a comparative framework, followed by conclusions.
HISTORICAL BACKGROUND AND RECENT RESEARCH ON INTERMODAL TRANSPORTATION PLANNING AT STATE DOTs
All state DOTs were originally started as departments of highways in the late 1800s/early 1900s period. These departments grew most rapidly during the early phases of the Interstate Highway era in the 1950s and 1960s, thus becoming infused with the mission of building the Interstate Highway System. By the 1970s, however, there was growing recognition that highway construction was only part of the universe of functions involved in the movement of people and freight. Accordingly, these agencies began to move beyond highways and started to consider the full range of transportation modes in their planning. • Choice among transportation options provided by competing modes, independently or in combination. (Choice also means that decision makers need to consider alternative systems to address transportation needs before investing in infrastructure.)
• Connections that provide convenient, rapid, efficient, and safe transfer of people or goods from one mode to another (including end point, pickup, and delivery) during a single journey to provide the highest quality and most comprehensive transportation service for cost.
• Coordination and cooperation among transportation organizations to improve transportation service, quality, safety, and efficiency across all modes or combinations of modes in an environmentally sound manner.
The actual research involved four distinct phases: 1) identification of barriers, 2) prioritization of improvement opportunities, 3) implementation forums, and 4) identification of strategies.
Structured interviews were held with 41 representatives of transit agencies, metropolitan planning organizations, state DOTs, industry associations, and the U.S. DOT to identify institutional barriers to intermodal planning. These barriers were organized into three categories:
1) organizational barriers (modal separation, regulatory and legal restrictions, organizational culture and modal orientation), 2) interjurisdictional barriers (different views about authority and responsibility, reluctance to form partnerships, insufficient track record in forging relationships, pre-determined solutions overshadowing needs assessments, poorly integrated land use and transportation policies), and 3) resource barriers (significant funding shortfalls, insufficient information, insufficient staff resources, inadequate tools for comparing mobility projects).
Improvement opportunities were identified through a mail-back survey of 421 individuals responsible for intermodal planning at state, regional, and local levels (60 from state DOTs; 181 from MPOs; 160 from transit agencies; and 20 from cities, counties, or Indian reservations). The top priorities identified in the survey for improving intermodal planning were: 1) building a constituency for the intermodal planning concept, 2) improved federal funding (particularly from the transit agency perspective), 3) educating key parties, 4) visible leadership support, 5) inviting citizen input, and 6) mobilizing business leadership. Survey respondents also provided examples of successful intermodal planning; development of intermodal transfer facilities and intermodal elements of long-range plans were the most frequently mentioned items. Three 2-day implementation forums were held in Albuquerque, New Mexico; the Austin-San Antonio corridor in Texas, and Queens, New York to discuss in more depth the barriers to intermodal planning and strategies to overcome these barriers.
In conclusion, this study found that most decision makers were pleased with ISTEA policies but frustrated by many of the implementing regulations. The ISTEA philosophies of decentralized decision making, strengthened connections to environmental policy, and the economically efficient movement of people and goods were widely supported. Greater leadership commitment, new regional constituencies, increased funding, and additional information on intermodal choices were the primary means by which barriers to intermodal planning can be overcome. Additionally, Florida DOT was recognized for its innovative performance monitoring and evaluation. In particular, distinctions were made between the output of an agency (e.g., number
of lane-miles resurfaced), efficiency of an agency (e.g., cost per lane-mile resurfaced), and outcome experienced by the end user (e.g., increased mobility). Florida illustrated a commitment to tying performance monitoring to achievement of goals in its statewide plan.
Kimley-Horn and Associates (1999) produced another relevant NCHRP report,
Guidelines for Developing and Maintaining Successful Partnerships for Multimodal
Transportation Projects. This report discusses such issues of importance to practitioners as: (1) what partnerships are, why they are important, and how they can be used in the context of multimodal transportation planning and development; (2) Boske (1998, 1999) Arizona's long-range plan was noted for its integration of the key socio-economic issues and variables that will influence the mobility needs of the state and have to be taken into account when planning the future transportation system. These factors -the pattern of population and economic growth -are assessed over three time periods. The Plan was also praised for its analysis of the role of technology, especially telecommunications, on transportation; for its discussion of energy futures; and for its realistic appraisal of growing congestion owing to the continuing domination of the automobile and trucks. It concludes: "The discussion of these issues and challenges in the different time periods and with the differing probability levels, contribute to a plan that appears to incorporate consideration of these issues throughout the planning process." This review has highlighted the major studies conducted over the last ten years on statewide intermodal transportation planning. One additional study that has a direct bearing on this research was a project commissioned by the U.S. Congress to investigate transportation planning processes for the Denver metropolitan planning organization that was conducted by researchers from the University of Denver Intermodal Transportation Institute and the National Center for Intermodal Transportation.
Metropolitan Planning Organizations: An Assessment of the Transportation Planning
Process (Dempsey, Goetz, and Larson 2000) examined transportation planning processes at the Denver MPO, focusing on such issues as need satisfaction, project prioritization, fiscal allocation, and equity and fairness of the decisional process. In order to provide a more meaningful perspective, the analysis was expanded to include other rapidly-growing metropolitan areas in Dallas, Phoenix, and Seattle. Several hundred individuals who participate in or observe the MPO process were interviewed, including the public, transportation providers, staff, engineers, planners, and federal, state, and local government (elected and non-elected) officials. Among the items reviewed were federal and state statutory and regulatory foundations for MPOs, long-range regional transportation plans (RTPs), transportation improvement programs (TIPs), state fiscal allocations to metropolitan areas, federal certification reviews of MPOs, and recent literature on MPO transportation planning.
A particularly relevant outcome of this research was how important the state DOT-MPO relationship was to the overall success of metropolitan transportation planning. In fact, the nature of this relationship made a dramatic difference in whether the overall planning process was perceived positively or negatively. Furthermore, even though MPOs had attained some measure of fiscal independence in selecting projects as a result of ISTEA and TEA-21, they still were heavily dependent on funding controlled by state DOTs. So, the role of state DOTs remains critically important to the success of both statewide and metropolitan planning.
DATA AND METHODS
This study analyzes the intermodal transportation planning effectiveness of state DOTs in three relatively large, fast-growing western states-Arizona, Colorado, and Texas -and four states in the southeast -Alabama, Florida, Louisiana, and Mississippi. The study addresses issues such as leadership support for intermodalism, effectiveness of planning processes and implementation capabilities, adequacy of funding for intermodalism, coordination and communication between and among relevant organizations, and provision of a range of transportation mode choices. Additional information about the best intermodal projects in each state also was obtained.
To collect data on the effectiveness of state DOT intermodal planning processes, four measurement strategies were followed: (1) analysis of institutional structures and recent plans produced by the state DOTs (2) paper questionnaires to collect effectiveness ratings across a wide range of participants and observers accompanied by self-addressed postage-paid envelopes, (3) electronic version of the paper survey distributed by e-mail, and (4) Respondents also were asked to identify and assess the effectiveness of the best intermodal projects in their respective states.
ASSESSMENT OF INTERMODAL PLANNING AT STATE DOTs
The results of the analyses of the questionnaire responses and interviews are presented in this section. Each state Department of Transportation has certain organizational and transportation characteristics specific to the state that it represents, depending on history, geography, legislation, and other circumstances. Also, each state DOT has responded to the call for a more intermodal approach to planning in different ways, as exemplified by differences in planning procedures, institutional structures, long-range plans, and specific plans geared to intermodal initiatives. All of this background information was important when assessing the survey results that indicate how each state DOT has performed regarding intermodal planning. A review of statewide plans reveals that each of these state DOTs has produced longrange, short-range, and specialized plans that increasingly reflect an intermodal orientation. For instance, there is much more focus on alternative modes and discussion of broader economic, environmental, and equity concerns within the later long-range plans than the ones produced in earlier periods. Elements of long-range plans in Colorado, Florida, Arizona, and Louisiana were cited by a FHWA study 6 as denoting best practices. An increasing number of more specialized plans focusing on intermodal issues and projects is also evident. to determine the feasibility of relocating some freight rail infrastructure to locations east of the Denver metro area, thereby relieving congestion on rail lines through Denver.
Additionally, Table 3 .1 shows there is a certain degree of similarity across the states in regards to the dimensions assessed in this study. There is little variability in the quantitative results given most state DOT efforts in intermodal planning, as scores ranged from 2 (to a little degree) to just over 3 (to some degree). The ratings for assessing the overall performance in intermodal planning ranged from a high of 3.22 for Florida to a low of 2.10 in Arizona. Arizona receiving a high score of 3.54.
Survey respondents identified the best intermodal projects in each state, as follows:
Alabama
• Expansion of multimodal capabilities at the Port of Mobile
• GM&O restoration/creation of intermodal facility
Arizona
• HOV system with its lanes, ramps, and "park and ride" facilities Respondents tended to rate these intermodal projects quite high (See Table 3 .2). They felt that the projects increased mobility and provided more connectivity. Respondents from the Western states were much more likely to say these projects increased energy efficiency and increased environmental benefits to a fairly great degree (all scores between 3.5 and 4.0), than those from the Southeastern states. Alabama scored particularly low on these issues.
Respondents generally felt that these projects helped to reduce congestion to a slightly lesser degree. Other major differences in responses across the states were that respondents in Colorado (3.48) and Texas (3.27) felt that the state DOT championed the best intermodal projects to a higher degree than did those in Arizona (2.68). However, two Southeastern states -Florida (3.78) and Louisiana (4.08) -most strongly felt their state DOTs to be the leading advocates of these projects. Also, the state DOTs in Colorado (3.57), Texas (3.44), and by far Louisiana (4.00) were judged to have provided more leadership on intermodal projects than for the other states. In most of the other categories, the results were relatively similar across the states, although Alabama tended to be lowest in general. Ratings Key 1=not at all 2=to a little degree 3=to some degree 4=to a great degree 5=to a very great degree
In assessing the qualitative comments, several themes are consistent across the state DOTs. A large number of respondents bemoaned the lack of funding for intermodal projects.
Several noted this deficiency was part of an overall lack of sufficient funding for transportation in their state. Many respondents claimed that the state DOTs are still largely focused on roads, and that there is much less investment in transit, bicycle, pedestrian, and intermodal connectors.
Yet as noted earlier, however, the comprehensive plans for these states are decidedly intermodal in approach and include a fair degree of discussion about all of the modes. These states have also conducted a number of specialized intermodal studies. But despite these intermodal visions and plans, many respondents felt that the mindset in many cases is still largely road-oriented. From an analysis of statewide comprehensive plans, it is clear that each of these states is becoming more attuned to intermodal issues. Later plans especially tend to devote greater consideration to a variety of modes, rather than just focusing on highways. There are an increasing number of intermodal projects identified in comprehensive plans, and an increasing number of specific plans being produced on intermodal aspects of transportation. Each state DOT also has changed its organizational structures to reflect a more intermodal approach.
However, despite these efforts, the results of the survey show that knowledgeable respondents rated these state DOTs from a score of 2 ("to a little degree") to slightly above 3 ("to some degree") in meeting intermodal planning objectives. Even though intermodal objectives are reflected in organizational structures and long-range plans, most respondents generally felt that more could and should be done to improve intermodal planning. Perhaps predictably, a major concern focused on the lack of funding for intermodal projects, especially the degree to which ISTEA and TEA-21 ensure adequate state funding. Respondents rated investments for roads and safety fairly high (between "to some degree" and "to a great degree") but rated investment for transit, bicycle/pedestrian, and intermodal connectors much lower. Except for Florida and Louisian, leadership support for intermodalism and staff training were generally not rated very high. Qualitative responses suggested that highway interests remain dominant and that an intermodal mindset has not permeated the entire transportation policy community-state transportation commission, state legislature, state DOT leadership, state DOT staff-charged with transportation decision-making and planning. Intermodal planning processes generally received only average scores, except for public involvement which was rated more highly.
Responses to questions about cooperation and coordination among agencies varied across the states. Respondents also identified the best intermodal projects in each state and were generally quite complimentary toward these -though it must be noted that in some cases there were few to choose from and many involved highway construction in some way or other. Nevertheless, the respondents felt that these projects increased mobility, provided more connectivity, increased energy efficiency, and increased environmental benefits to a fairly great degree.
Given these results, it is important to consider more broadly why respondents from most of these states rated their DOTs as just average when it comes to intermodal planning. It should be said at the outset that geography and settlement history play a large role in explaining the differences in the extent to which states have embraced intermodalism. Most of the states that have been cited by previous research as examples of best practices in intermodal planning tend to have larger populations with relatively high population densities and a large number of metropolitan areas. Many of them also have seaports or major freight activity. Geographically large, mostly rural states with low population densities do not generally rate as high when it comes to intermodalism. These are natural conditions that tend to predispose some states over others when it comes to a broad transportation perspective.
The geography and settlement history of Alabama, Arizona, Colorado, Florida, Louisiana, Mississippi, and Texas reflect some of these points. Even though each has experienced population and economic growth in recent decades, and their populations are concentrated in the major metropolitan areas, they are all relatively large states in geographic area, and thus have large rural areas whose inhabitants are often a powerful political force.
Thus, inevitably, there is a fundamental tension between the major metropolitan centers that cry out for more intermodal solutions, and the rural areas throughout the state which demand improved transportation coverage. Hence a large component of funding is necessarily tied to roads and highways. Such decisions regarding geographic resource allocations are central to the issue of the degree of progress in intermodal planning at state DOTs such as these. Florida, for example, has experienced very rapid population growth, has high population density, a large number of metropolitan areas, and several ports, which seem to be natural preconditions for a more intermodal orientation. Respondents from Alabama, on the other hand, view their state DOT in quite different ways.
Nevertheless, despite geographic diversity and particular local conditions, there is no doubt that the era of intermodalism has arrived. Transportation is no longer viewed by planners and the public as simply a question of road building and maintenance. There is a broad understanding and acceptance of the need to consider environmental and social equity issues, of the difficulties in greatly expanding the existing highway system and thus, of the need to utilize the existing infrastructure more efficiently and effectively. Technology will obviously play an important role in this regard but technology will have to be harnessed to a specific vision, one that recognizes the need to use each mode to the fullest possible extent for those functions which it performs best. Thus, these and all other state DOTs must continue to strive to develop an intermodal approach to planning. Although significant progress has been made across the states, more needs to be accomplished before each state has created the kind of transportation system that fully meets the needs of all its citizens. 
